Introduction
Respiratory failure is a syndrome in which the respiratory system fails in one or both of its gas exchange functions: oxygenation and carbon dioxide elimination. In practice, it may be classified as either hypoxemic or hypercapnic Hypercapnic respiratory failure (type II) is characterized by a PaCO2 (arterial carbon dioxide tension) higher than 50 mm Hg. Hypoxemia is common in patients with hypercapnic respiratory failure who are breathing room air. The pH depends on the level of bicarbonate, which, in turn, is dependent on the duration of hypercapnia. Common etiologies include neuroparalytic snake bite, drug overdose, neuromuscular disease, chest wall abnormalities and severe airway disorders (eg, asthma and chronic obstructive pulmonary disease [COPD] ) [1] .The causes of hypercapnic respiratory failure can be divided into two main groups: extrapulmonary and pulmonary. Extrapulmonary causes of respiratory failure include conditions that exclusively or primarily cause respiratory failure by their effect on structures other than the lungs (i.e. the extrapulmonary compartment) The following components make up extrapulmonary compartment : a ) central nervous system b ) peripheral nervous system c ) respiratory muscles d ) chest wall e ) pleura f ) airway. Extrapulmonary causes of respiratory failure are important for several reasons. First, although precise figures are not available, it has been estimated that extrapulmonary causes can account for up to one sixth of all cases of hypercapnic respiratory failure. Second, extrapulmonary causes are often overlooked or misdiagnosed. The sine qua non of pure extrapulmonary respiratory failure is arterial hypercapnia and a normal A-aPO2 gradient (alveolar-arterial oxygen tension gradient) [2] . The normal gradient reflects the fact that in pure extrapulmonary failure distal gas exchange is entirely normal, and the decrease in PaO2 (arterial oxygen tension) directly reflects the decrease in the PAO2. An A-a P02 gradient less than 20 mm Hg in the presence of an elevated PaCO2 is virtually diagnostic of extrapulmonary respiratory failure [3] It is important to understand the common clinical presentations and the extrapulmonary causes of respiratory failure as most of them hold a good prognosis if brought early.
II. Material and Methods
This study was done at the department of medicine and department of emergency medicine, V.S. hospital Ahmedabad. Number of patients studied was 50. The patients selected were older than 12 yrs, had an extrapulmonary cause of respiratory failure and had clinical signs or laboratory parameters (P co2 >50,P o2 <60) suggestive of respiratory failure. Patients with a history of chronic respiratory disease, a past history of CVA or the ones who presented with ARDS were excluded from the study.
Detailed history of all patients was taken in form of age, sex, BMI, history of co morbid illness such as hypertension, diabetes mellitus, Ischemic heart disease, history of snake bite, time to hospitalization from time of bite, ingestion of substance. General examination in form of Heart rate, respiratory rate was taken. Complete neurological examination in form of consciousness (GCS-Glasgow Coma Scale), ophthalmoplegia, bulbar weakness, neck muscle and limb muscle weakness, fasciculations, reflexes, sensory modalities (joint position sense, pain, temperature ) and autonomic functions( pupils, bowel bladder, postural hypotension and vasomotor symptoms ) was taken. Modified RANKIN score was applied on discharge.
Modified RANKIN score 0 -No symptoms 1 -No significant disability. Able to carry out all usual activities, despite some symptoms. 2 -Slight disability. Able to look after own affairs without assistance, but unable to carry out all previous activities. 3 -Moderate disability. Requires constant nursing care and attention 4 -Moderately severe disability. Unable to attend to own bodily needs without assistance, and unable to walk unassisted. 5 -Severe disability. Requires constant nursing care and attention, bedridden, incontinent. 6 -Dead [4] Clinical 
Results
The data was tabulated and analyzed using percentage and proportion
CLINICAL PROFILE OF PATIENTS WITH EXTRAPULMONARY CAUSES OF RESPIRATORY FAILURE (TABLE 1A and 1B)
The most common clinical sign was autonomic involvement in form of variation in pupil size was found in 58 % of patients followed by limb weakness (50%), bulbar weakness (48%). Other clinical features were respiratory muscle weakness (SBC < 20), ophthalmoplegia, neck flexor weakness and fasciculations. The pupillary size being most common clinical sign was attributed to OP poisoning and neuroparalytic snake bite which are most common extrapulmonary diseases causing respiratory failure. In neuroparalytic snake bite most common clinical sign in our study was autonomic dysfunction(82%) while in Seneviratne et al study [6] also it was autonomic dysfunction(84%)
CLINICAL SIGNS OF RESPIRATORY FAILURE(TABLE 2)
SBC<20 was found in 42% of the patients followed by other signs suggesting its importance in early diagnosis.
ETIOLOGY OF EXTRAPULMONARY CAUSES OF RESPIRATORY FAILURE IN STUDY PATIENTS (TABLE 3)
The most common extrapulmonary disease causing respiratory failure in our study was neuroparalytic snake bite (34%), followed by OP poisoning (20%). While in study by Agarwal et al [7] , it was neuroparalytic snake bite (36%), followed by OP poisoning (14%).Other causes were GBS, MG, tetanus and others.
ABGA ANALYSIS OF STUDY PATIENTS (TABLE 4)
The most common respiratory failure was pure type 2 in 54% of the patients followed by mixed (type 1 plus type 2) in 32%.
DISTRIBUTION OF MODIFIED RANKIN SCORE IN STUDY PATIENTS(ON DISCHARGE)(TABLE 5)
Complete recovery was found in neuroparalytic snake bite, OP poisoning and hypokalemic paralysis without any disability. Moderate disability was found in patients with GBS, MG and other neuromuscular disorders.
In our study mortality rate was highest for brainstem lesions (100%), while in Agarwal et al [7] study it was also highest for brainstem lesions (50%). Mortality was nil for MG in both the studies.
IV. Discussion
Impairment of extrapulmonary compartment produces respiratory failure through the mechanism of hypoventilation; resultant respiratory failure is usually hypercapnic. Extrapulmonary causes can account for up to an estimated 17 % of all cases of hypercapneic failure. Functionally,extrapulmonary disordes lead to hypercapneic respiratory failure because of a decrease in normal force generation (CNS dysfunction,peripheral nervous system abnormalities or respiratory muscle dysfunction) or an increase in impedance to bulk flow ventilation (chest wall and pleural disorders or upper airway obstruction). Any condition that directly or indirectly impairs respiratory muscle function can result in decreased force generation. If this impairment is severe enough, the level of minute ventilation may be insufficient for the level of production of carbon dioxide [8] A decrease in central drive to breathe may occur from direct central loss of sensitivity to changes in Paco2 and pH or as a result of a peripheral chemoreceptor loss of sensitivity to hypoxia, as with CNS depressants (narcotics, barbiturates), metabolic abnormalities (hypothyroidism, starvation, metabolic alkalosis), CNS structural lesions, primary alveolar hypoventilation and central sleep apnea.
Disruption of impulse transmission from the respiratory centre in the brainstem to the respiratory muscles may result in respiratory failure. The innervations of the inspiratory respiratory muscles may be involved as part of a generalized process, such as in Gullian Barre syndrome (GBS), myasthenia gravis, amyotrophic lateral sclerosis (ALS), neuromuscular junction blockade, or as an isolated abnormality that affects the respiratory system in a variable way depending on the level of the injury, such as in phrenic nerve palsy and spinal cord trauma or lesions.
Peripheral nervous system dysfunction severe enough to produce hypercapneic respiratory failure is always associated with a reduced vital capacity (usually <50% of predicted value) and markedly decreased maximal inspiratory pressure(MIP) and maximal expiratory pressure (MEP) at the mouth (usually <30% of predicted).A partial list of the myriad etiologies in this group include ALS, poliomyelitis, GBS, shellfish poisoning, diphtheria, tick paralysis, myasthenia gravis, Eaton-Lambert syndrome, critical illness polyneuropathy, botulism, snake bite, tetanus and O-P poisoning.
Certain systemic myopathies feature prominent respiratory muscle involvement, such as muscular dystrophies, myotonic disorders, inflammatory and endocrine myopathies, and electrolyte disturbances (hypophosphatemia, hyper/hypomagnesemia, hypokalemia6, hypercalcemia).
Any disorder that causes a decrease in chest wall or pleural compliance (kyphoscoliosis, pleural fibrosis, flail chest, obesity-hypoventilation syndrome, ankylosing spondylitis) or increases airflow resistance from upper airway obstruction (foreign body aspiration, tracheal stenosis, epiglottis, laryngeal edema, laryngeal/tracheal tumors, obstructive sleep apnea) may culminate in hypercapneic respiratory failure if the resultant respiratory muscle force requirements cannot be sustained [2] 
V. Conclusion
The most common clinical feature was autonomic dysfunction in form of pupillary involvement (58%) followed by limb weakness (50%)
The most common clinical sign of respiratory failure was SBC<20, which stresses its importance in routine monitoring of these patients.
The extrapulmonary causes of respiratory failure in our study in descending order were NP snake bite (34%), OP poisoning (20%), GBS (12%), and MG (8%). Complete recovery was found in NP snake bite (especially those presenting early), OP poisoning and hypokalemic paralysis without any disability. Moderate disability was seen in GBS, MG and other NM disorders. Mortality rates were high in brainstem lesions and critical illness neuropathy. TOTAL  27  54  7  14  5  10  5  10  6  12 
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